. Complementary TEM and SXRF nanoprobe images of MIN 6 cell 5. The cell was grown in a medium not supplemented with Cd and it serves as a non-treated cell reference to treated-cell 4 (Fig. 2) . As with cells 1-3 (Fig. 1) , the 350 nm thick cell 5 section was placed on a Au TEM finder grids coated with carbon and Spatial density scale bar with the measured range, in units of nmole/cm 2 , appears below each elemental map.
Contrast of the SXRF images (c-j) has been enhanced. Due to lack of a suitable Cd standard, there could be a systematic uncertainty of up to a factor of 2 in the inferred Cd concentrations (j, see Methods). E -edge of the cell, h -heterochromatin, N -nucleus, arrows point to vesicles, dashed circle outlines a group of vesicles; all vesicles are potentially insulin producing. Additional concentration information, including uncertainties, appears in Table S3 .
Three important observations emerge from the comparison between the elemental distribution maps in Figs. 2 and S1, and the additional information in Tables S2 (Fig. 2 ) and S3 ( Fig. S1 ):
1. With the exception of Cd, the spatial density ranges of each element are comparable in both figs. This indicates that supplementing cells with 1 mole/l CdCl 2 did not affect other elements' concentration ranges at the cellular level.
2. As expected, the maximum concentration of Cd in the non-supplemented cell 5 (Fig. S1j) is significantly lower than in the Cd-supplemented cell 4 (Fig. 2j ). In addition, since Cd is a biologically non-essential element that is naturally present in cells at very low concentrations, cell 5's ultrastructure (Fig. S1b ) cannot be identified in the Cd distribution map (Fig. S1j) . Tables S2 and S3 show that the absolute minimum vales for each element are comparable in both figs. Due to enhanced contrast in the elemental maps in Figs. 1 and 2 , minimum values (black pixels) represent a range of spatial densities in all figs., except in Fig. 1d . Similarly, in Figs. 2f, g, i, j, maximum values (red pixels) represent a range of spatial densities. In cases where only one min/max concentration value is reported (min for black pixels or max for red pixels), the black/red pixels correspond only to this value and not to a range of values.
Uncertainties are calculated from counting statistics. They do not include uncertainties due to background subtraction (which makes a small contribution to the total uncertainty of most elements in the table) and potential systematic uncertainties. Calculating uncertainty for spatial density = 0 is difficult. The uncertainties in these cases are calculated from the lowest measured non-zero spatial densities in the maps. This means that the reported values in these cases are lower limits on the uncertainties.
We did not have a suitable standard for normalizing Cd concentrations, measured in this study by the Cd L lines, to concentrations measured by K lines (all other elements reported here). As a consequence, there could be a systematic uncertainty of up to a factor of 2 in the calculated Cd concentrations (see Methods). Table S3 In cases where only one min/max concentration value is reported (min for black pixels or max for red pixels), the black/red pixels correspond only to this value and not to a range of values.
Uncertainties are calculated from counting statistics. They do not include uncertainties due to background subtraction (which makes a small contribution to the total uncertainty of most elements above) and potential systematic uncertainties. Calculating uncertainty for spatial density = 0 is difficult. The uncertainties in these cases are calculated from the lowest measured non-zero spatial densities in the maps. This means that the reported values in these cases are lower limits on the uncertainties.
We did not have a suitable standard for normalizing Cd concentrations, measured in this study by the Cd L lines, to concentrations measured by K lines (all other elements reported here). As a consequence, there could be a systematic uncertainty of up to a factor of 2 in the calculated Cd concentrations (see Methods).
